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FORM PTO-1 390 U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 
(REV. 1-98) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE {DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 


ATTORNEY'S DOCKET NUMBER 

M8540/1 85343 

U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 

09/202756 


INTERNATIONAL APPLICATION NO. 

PCT/GB97/01667 


INTERNATIONAL FILING DATE 

20 June 1997 (20.06.97) 


PRIORITY DATE CLAIMED 

21 June 1996 (21.06.96) 



TITLE OF INVENTION 



SALINE SOLUBLE INORGANIC FIBRES 

APPLICANT(S) FOR DO/EO/US 

JUBB, Gary Anthony, EATON, Paul Nigel, CANTY, Philip John, WASSELL, Alison Jane (formerly 
LOWE, Alison Jane) 



it herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other 
E3 This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

□ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

□ This express request to begin national examination procedures (35 U.S.C. 371 (f)) at any time rather than 
delay examination until the expiration of the applicable time limit set in 35 U.S.C. 37 (b) and PCT Articles 22 
and 39(1). 

H A proper Demand for International Preliminary Examination was made by the 1 9th month from the earliest 

claimed priority date. 
H A copy of the International Application as published (35 U.S.C. 371 (c)(2)) 

a. El is transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ has been transmitted by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

□ A translation of the International Application into English (35 U.S.C. 371 (c)(2)). 

S Amendments to the claims of the International Application under PCT Article 1 9 (35 U.S.C. 371 (c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. S have not been made and will not be made. 

□ A translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371 (c)(3)). 
H An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

□ A translation of the annexes of the International Preliminary Examination Report under PCT Article 36 

□ An Information Disclosure Statement under 37 CFR 1 .197 and 1 .98 

ir sheet in compliance with 37 CFR 3.28 and 3.31 \: 

[3 A FIRST preliminary amendment. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

□ A substitute specification. 

□ A change of power of attorney and/or address letter. 
H Other items or information: 

Copy of International Preliminary Examination Report with replacement pages 1 and 2 of Description and 
pages 9-1 1 of Claims 

Form PCT/IB/306 changing name of Inventor Alison Jane Wassell 
Form PCT/IB/306 changing address of Inventor Gary Anthony Jubb 
Certificate of Mailing under Express Mail Label No. EM21 62681 21 US 
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17. M The following fees are submitted 

BASIC NATIONAL FEE (37 CFR 1 .492(a)(1 )-(5)): 

Neither international preliminary examination fee (37 CFR 1 .482) 

nor international search fee (37 CFR 1 .445(a)(2) paid to USPTO «, 07Q Q0 

and International Search Report not prepared by the EPO or JPO 

International preliminary examination fee (37 CFR 1 .482) not 

paid to USPTO but International Search Report prepared by the A „„_ 

EPO or JPO $930 - 00 

International preliminary examination fee (37 CFR 1 .482) not 

paid to USPTO but international search fee (37 CFR 1 .445(a)(2) 

paid to USPTO $790 - 00 

International preliminary examination fee (37 CFR 1.482) paid to 

USPTO but all claims did not satisfy provisions of PCT Article 

33(1 )-(4) S/20.00 

International preliminary examination fee (37 CFR 1 .482) paid to 

USPTO and all claims satisfied provisions of PCT Article 33(1)- 

(4) $ 98 - 00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS PTO USE ONLY 




$930.00 




Surcharge of $1 30.00 for furnishing the oath or declaration later than □ 20 
□ 30 months from the earliest claimed priority date (37 CFR 1.492(e)). 


$ 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 


$ 




Total claims 


08 - 20 = 


00 


X $18.00 


$ 




Independent claims 


04 - 03 = 


01 


X $78.00 


$ 78.00 




MULTIPLE DEPENDENT CLAIM(S) (if applicable) 


+ $260.00 


$ 




TOTAL OF ABOVE CALCULATIONS = 


$1,008.00 




Reduction of Vi for filing by small entity, if applicable. A Small Entity 
Statement must also be filed (Note 37 CFR 1 .9, 1 .27, 1 .28) 


$ 




SUBTOTAL 


$1,008.00 




Processing fee of $1 30.00 for furnishing the English translation later than 
□ 20 C]30 months from the earliest claimed priority date (37 CFR 1 .492(f)). 


$ 




TOTAL NATIONAL FEE 


$1,008.00 




Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment 
must be accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). 
$40 per property 


$ 40.00 




TOTAL FEES ENCLOSED 


$1,048.00 






Amount to be 
refunded: 


$ 


charged: 


$ 


a. El A check in the amount of $1,048.00 to cover the above fees is enclosed. 

b. □ Please charge my Deposit Account No. 1 1-0855 in the amount of $ to cover the above fees. A duplicate 

copy of this sheet is enclosed. 

c. El The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 

overpayment to Deposit Account No. 1 1-0855. A duplicate copy of this sheet is enclosed. 

NOTE: Where an appropriate time limit under 37 CFR 1 .494 or 1 .495 has not been met, a petition to revive (37 CFR 
1 .1 37(a) or (b) must be filed and granted to restore the application to pending status. 

SFND ALL CORRESPONDENCE TO: 

John S. Pratt, Esq. signature 
KILPATRICK STOCKTON LLP Name: Bruce D. Gray 
1 1 00 Peachtree Street, Suite 2800 Registration No. Reg. No 35,799 
Atlanta, Georgia 30309-4530 



704888 



09/202758 



MMimmG 21DEC1998 

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE 
(DO/EO/US) 



Applicants: Gary Anthony Jubb, 

Paul Nigel Eaton, 
Philip John Canty, 
and Alison Jane 
Wassell (nee Alison 
Jane Lowe) 



International 
Application No. 

International 
Filing Date: 

U.S. Filing Date 



PCT/GB97/01667 



20 June 1997 



21 December 1998 



GROUP ART UNIT: 



EXAMINER: 



FOR: SALINE SOLUBLE INORGANIC FIBRES 

ATTORNEY DOCKET NO.: 
M8540/1 85343 

Box PCT DATE: 2 1 December 1998 

Assistant Commissioner for 

Patents 

Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Sir: 

Prehminary to any examination on the merits, Applicants respectfully submit the 
following amendments and remarks in connection with the above-identified application. 
IN THE CLAIMS 

Please cancel claims 1-7 without prejudice or disclaimer to the subject matter 
contained therein. 



U.S. National Phase Entry of 

International Application No. PCT/GB 97/0 1667 

Filed: 21 December 1998 

PRELIMINARY AMENDMENT 

Please add the following new claims. 
~8. A method of increasing the refractoriness of inorganic fibers having a composition 
containing SiC>2 and CaO, or S1O2, CaO, and MgO, comprising: 

(1 ) including in the fiber composition a P2O5 former in an amount such that: 

(a) {Si0 2 } + ({P 2 0 5 } - (58 + 0.5({MgO} - 10))) > -2.4 wt% if {MgO} > 1 0 wt%; 

and 

(b) {Si0 2 } + ({P 2 0 5 } - 58) > -2.4 wt% if {MgO} < 10; and optionally 

(2) including in the fiber composition a B2O3 former such that {B2O3} is in the range from 
0 to 4 wt%; 

wherein {S1O2}, {P20 5 }, {MgO}, and {B 2 0 3 } are the concentrations of Si0 2 , P 2 O s , MgO, 
and B 2 0 3 , respectively, in the fiber in wt%; 

thereby producing inorganic fibers having a shrinkage of less than 3.5% when exposed to a 
temperature of 1000 °C for 24 hours and a shrinkage of less than 3.5% when exposed to a 
temperature of 800 °C for 24 hours.-- 

—9. The method according to claim 8, wherein the fiber has a percentage of nonbridging 
oxygens, calculated based upon the above-named components, of less than 64. 1%. — 

—10. The method according to claim 8, wherein the fiber compositions contain 
concentrations of Si0 2 , CaO, and optionally MgO, P2O5, and B2O3 falling within the ranges: 

{ Si0 2 } 44 wt% or more; 

{CaO} 20 - 40 wt%; 

{MgO} 0-18wt%; 

{P2O5} 0 - 12.5 wt%; and 

{B2O3} 0 - 4 wt% 

wherein {CaO} is the concentration of CaO in the fiber in wt%.~ 



704447 



2 



U.S. National Phase Entry of 

International Application No. PCT/GB97/01667 

Filed: 21 December 1998 

PRELIMINARY AMENDMENT 

— 11. The method according to claim 10, wherein the fiber compositions contain 
concentrations of Si0 2 , CaO, P2O5, and optionally MgO and B2O3 falling within the ranges: 
{Si0 2 } 52 wt% to 58 wt%, when {MgO} < 10 wt%, and 

52 wt% to (58 + 0.5({MgO} - 10)) wt%, when {MgO} > 10 

wt%; 

{ CaO} 22 wt% to 40 wt%; 

{MgO} 0 wt% to 17.5 wt%; 

({MgO} + {CaO}) < 42 wt%; 
{P2O5} 0.5 wt% to 10 wt%; 

{B 2 0 3 } 0 wt% to 2 wt%.~ 

—12. The method according to claim 10, wherein the fiber compositions contain 
concentrations of Si02, CaO, MgO, and optionally P2O5 and B 2 0 3 falling within the ranges: 

{Si0 2 } 44.34 wt% to 62.48 wt%; 

{CaO} 20.36 wt% to 39.4 wt%; 

{MgO} 0.62 wt% to 21 . 16 wt%; 

{P2O5} 0 wt% to 12.01 wt%; 

{B 2 0 3 } 0wt%to3.54 wt%.- 

—13 . A saline soluble inorganic fiber having a shrinkage of less than 3.5% when exposed to 
a temperature of 1000 °C for 24 hours and having a shrinkage of less than 3.5% when 
exposed to a temperature of 800 °C for 24 hours, comprising Si02, CaO, P2O5, and optionally 
MgO and B2O3 in concentrations falling within the ranges: 

{S1O2} 52 wt% to 58 wt%, when {MgO} < 10 wt%, and 

52 wt% to (58 + 0.5({MgO} - 10)) wt%, when {MgO} > 10 

wt%; 
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U.S. National Phase Entry of 

International Application No. PCT/GB97/01667 

Filed: 21 December 1998 

PRELIMINARY AMENDMENT 

{CaO} 22 wt% to 40 wt%; 

{MgO} 0 wt% to 17. 5 wt%; 

({MgO} + {CaO}) < 42 wt%; 

{P2O5 } 0.5 wt% to 1 0 wt%; and 

{B 2 0 3 } 0 wt% to 2 wt%; 

wherein {Si0 2 }, {CaO}, {MgO}, {P 2 0 5 }, and {B 2 0 3 } are the concentrations of Si0 2 , CaO, 
MgO, P2O5, and B2O3, respectively, in the fiber in wt%, and wherein 

(a) {Si0 2 } + ({P 2 O s } - (58 + 0.5({MgO} - 10))) > -2.4 wt% if {MgO} > 10 wt%; 

and 

(b) {Si0 2 } + ({P 2 0 5 } - 58) > -2.4 wt% if {MgO} < 10; and 

wherein the percentage of nonbridging oxygens calculated based upon the above-named 
components is less than 61.4%.— 

—14. A saline soluble inorganic fiber having a shrinkage of less than 3.5% when exposed to 
a temperature of 1000 °C for 24 hours and having a shrinkage of less than 3.5% when 
exposed to a temperature of 800 °C for 24 hours, comprising Si0 2 , CaO, MgO, and optionally 
P 2 05 and B 2 03 in concentrations falling within the ranges: 



{Si0 2 } 44.34 wt% to 62.48 wt%; 

{CaO} 20.36 wt% to 39.4 wt%; 

{MgO} 0. 62 wt% to 2 1 . 1 6 wt%; 

{P 2 O s } 0 wt% to 12.01 wt%; 

{B 2 0 3 } 0 wt% to 3 . 54 wt%; 



wherein {Si0 2 }, {CaO}, {MgO}, {P 2 0 5 }, and {B 2 0 3 } are the concentrations of Si0 2 , CaO, 
MgO, P 2 05, and B 2 03, respectively, in the fiber, and wherein 

(a) {Si0 2 } + ({P 2 0 5 } - (58 + 0.5({MgO} - 10))) > -2.4 wt% if {MgO} > 10 wt%; 

and 

(b) {SiQ 2 } + ({P 2 O s } - 58) > -2.4 wt% if {MgO} < 1 0.-- 
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U.S. National Phase Entry of 

International Application No. PCT/GB97/01667 

Filed: 21 December 1998 

PRELIMINARY AMENDMENT 

—15. A saline soluble inorganic fiber having a shrinkage of less than 3.5% when exposed to 
a temperature of 1000 °C for 24 hours and having a shrinkage of less than 3.5% when 
exposed to a temperature of 800 °C for 24 hours, comprising SiC>2, CaO, MgO, P2O5, and 
optionally B2O3, and AI2O3 in concentrations falling within the ranges: 

{Si0 2 } 52.4 wt% to 57.85 wt%; 

{CaO} 22.2 wt% to 39.4 wt%; 

{MgO} 1 .96 wt% to 17.4 wt%; 

{P 2 0 5 } 0.82 wt% to 7.8 wt%; 

{B 2 0 3 } 0 wt% to 1 .95 wt%; and 

{AI2O3} < 1 wt%; 
wherein {Si0 2 }, {CaO}, {MgO}, {P2O5}, {B 2 0 3 }, and {A1 2 0 3 } are the concentrations of 
Si0 2 , CaO, MgO, P 2 0 5 , B 2 0 3 , and A1 2 0 3 , respectively, in the fiber in wt%, 

(a) {Si0 2 } + ({P2O5} - (58 + 0.5({MgO} - 10))) > -2.4 wt% if {MgO} > 10 wt%; 

and 

(b) {Si0 2 } + ({P2O5} - 58) > -2.4 wt% if {MgO} < 10.- 

REMARKS 

Applicants have replaced existing claims 1-7 with new claims 8-15 in order to more 
closely comply with U.S. claim format. These new claims are fully supported by the original 
claims, and thus no new matter has been added. Further, no restriction of the scope of the 
original claims was intended by this amendment. 

An early and favorable action on the merits is earnestly solicited. 
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U.S. National Phase Entry of 

International Application No. PCT/GB97/01667 

Filed: 21 December 1998 

PRELIMINARY AMENDMENT 

Please charge any additional fees or credit any overpayment to Deposit Order Account 
No. 11-0855. 



Respectfully submitted, 




Bruce D. Gray 
Reg. No. 35,799 



OF COUNSEL: 

KILPATRICK STOCKTON LLP 
Suite 2800 

1 100 Peachtree Street 
Atlanta, Georgia, 30309-4530 
404-815-6218 

Attorney Docket No.: M8540/1 85343 
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^SALINE SOLUBLE INOR GANIC FIBRES 

This invention relates to saline soluble inorganic fibres. 

Saline soluble inorganic fibres have been described in several patent 
specifications, see for example WO93/15028. Fibres are required to be soluble in 
saline solution so that inhaled or ingested fibres dissolve rather than providing a 
source of irritation or otherwise affecting health. WO93/15028 showed that fibres 
comprising Si0 2 , CaO and MgO and having a silica content of greater than 58% 
(or greater than 58% plus 0.5 times (wt%MgO - 10) if MgO > 10wt%) had 
suitable shrinkage characteristics at 800°C and 1000°C to be usable as refractory 
materials. A further feature of WO93/15028 was the use of the percentage of non- 
bridging oxygens present to predict the solubility of fibres in physiological saline 
solution. 

i Various subsequent applications have described the effect of P 2 0 5 and B 2 0 3 on 
'solubility - see for example W095/29135. P 2 0 5 is alleged to have a solubilising 
Effect on such fibres. W093/2225 1 refers to use of P 2 0 5 and Na 2 0 to improve 
\ solubility of fibres. WO89/12032 and DE 4417230 disclose fibres containing 
Si0 2 , CaO, MgO, and B 2 0 3 . 

\ The German government have proposed a fibre classification which turns on a 
* variable Ki which is defined as: 

Ki = S( Na,K,B,Ca,Mg,Ba -oxide) - 2* Al-oxide 
(the amounts of the oxides being expressed as weight %) 

According to the proposed fibre classification if Ki is greater than 40 the fibre 
requires no health warnings. If Ki lies between 30 and 40 the fibre requires health 
warnings to be made. If Ki is less than 30 more serious marking is required (it is 
labelled as a carcinogen). It is readily apparent that it is difficult to provide a high 
Ki fibre (Ki>40) while still providing a refractory fibre like that of WO93/15028 
(Si02>58wt%), there being a very narrow window of compositions to meet. 

As a result of investigating fibre compositions that may meet the fibre 
classification and yet still be refractory enough to meet the standard of 
WO93/15028 (shrinkage of less than 3.5% at both 800°C andl000°C) the 
applicants have found that addition of P 2 0 5 to compositions allows a broader 
range of refractory fibres to be produced than had previously been appreciated. 



AMENDED SHEET 
IPEA/EP 



They have also found that B 2 0 3 , previously thought to be extremely detrimental to 
refractoriness, has a similar, although lesser, effect and that both P 2 0 5 and B 2 0 3 
may be used in the fibres of WO93/15028. 



The applicants have found that the refractoriness of the P 2 0 5 and B 2 0 3 containing 
fibres of the present invention is dependent on the sum of the amounts of Si0 2 and 
P 2 05 (expressed in wt%) 

It appears that a further factor that may be important in determining the 
refractoriness of a fibre is the percentage of non-bridging oxygens. If this 
percentage is 61.4% or more (calculated on the basis of the amounts of the 
components Si0 2 , CaO, MgO, P 2 0 5 , and B 2 0 3 ) the fibres tend to fail shrinkage 
tests at 800°C and 1000°C (failure being defined as a shrinkage of 3.5% or more). 

The scope of the invention is apparent from the claims in the light of the following 
description. 

The percentage of non-bridging oxygens (%N.B.O.) is calculated by converting 
the weight percentages of Si0 2 , CaO, MgO, P 2 0 5 , and B 2 0 3 to molar amounts and 
inserting these amounts into the equation:- 

2 * (CaO + MgO + P2O5 + B 2 Q 3 ) 
%N.B.O. - (2 *Si02 + CaO + MgO+5xP 2 05 + 3xB203) X 
The reason the amounts of CaO, MgO, P 2 0 5 , and B 2 0 3 are doubled in the 
numerator to this equation is that each contributes two non-bridging oxygens. The 
reason terms are multiplied in the denominator to this equation is to reflect the 
number of oxygen atoms each molecular formula possesses. 

Table I shows the results of a first set of shrinkage and solubility tests on 
compositions comprising Si0 2 , CaO, MgO, P 2 0 5 , and B 2 0 3 as main 
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ingredients. In this table the analysed compositions are normalised to 100%. 
It is clear from these compositions that where the percentage of non- 
bridging oxygens calculated on the basis of the amounts of the above named 
components is greater than 61.4% (those fibres lying above line A of Table I) 
the fibres fail the shrinkage tests, having shrinkages of greater than 3.5% at 
either or both of 800°C and 1000°C. 

WO93/15028 stressed the importance of alumina content and the fibres lying 
between lines B and A of Table I show that alumina contents of greater than 
lwt% are damaging to the shrinkage properties of fibres. 

The applicants have also found that the combined amount of CaO and MgQ is _ 
important. Those fibres lying between lines C and B have a combined CaO 
and MgO content of greater than 42wt% and also fail the shrinkage tests: 

The fibres below line C have a percentage of non-bridging oxygens less than 
61 .4%, an alumina content of less than lwt%, and a combined CaO and MgO 
content of less than 42wt%. All of these fibres pass the shrinkage tests;. 
These fibres fall within the compositional ranges:- 

Si0 2 52.4 - 57.85wt% 

CaO 22.2-39.4wt% 

MgO 1.96-17.4wt% 

P2O5 0.82 - 7.8wt% 

B 2 0 3 0- 1.95wt% 

AI2O3 <lwt% 

The solubility results presented in Table I were obtained by the methods 
described in WO93/15028 and show a high solubility for all of the fibres 
produced. 

It can be seen that all of the fibres below line C have a Ki of more than 35 and 
more than half have a Ki of more than 40. 

Further testing resulted in the data presented in Table II. The data presented 
are as in table I but an additional column entitled deviation shows the result of 
looking to the difference between the sum of the S1O2 and P2O5 contents and 
the Si0 2 amount predicted to be needed by WO93/15028 for a fibre to be 
refractory (shrinkage of less than 3.5% at both 800°C and 1000°C. The 
figure given is found by calculating the sum 
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Si02 + P 2 05-(58 + (ifMgO > 10, 0.5 x (MgO-10) else 0)) 

If this is less than -2.4wt% the fibres fail. The fibres that failed are shown in 
plain text, those that passed in bold text, and those that were difficult to form 
in italics. 

More than 12.5wt% P 2 0 5 is undesirable as it causes difficulties in making the 
fibres. 

While the above description and the claims refer to P 2 0 5 , B2O3, Si0 2 , CaO 
and MgO it will be clear to the person skilled in the art that the pure niatenals.- 
need not be used and that provision of these components in combined form 
(e.g. provision of P 2 0 5 in the form of mixed oxide phosphates) is part of the 
invention. 
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CLAIMS 



The use of either or both P 2 0 5 and B 2 0 3 as a component to improve the 
refractoriness of inorganic fibres comprising Si0 2 , and CaO and/or MgO, to 
produce inorganic fibres having a composition having a shrinkage of less 
than 3.5% when exposed to 1000°C for 24 hours and having a shrinkage of 
less than 3.5% when exposed to 800°C for 24 hours, the fibres having a 
composition:- 

Si0 2 44wt% or more 

CaO 20 - 40wt% 

MgO 0-18wt% 
P 2 0 5 0- 12.5wt% 

B 2 0 3 0 " 4wt% 

and in which 

Si02+P 2 0 5 -(58 + (if MgO >10, 0.5 x (MgO - 10) else 0)) > -2.4wt% 

The use of either or both P 2 O s and B 2 0 3 as a component to improve the 
refractoriness of inorganic fibres as claimed in claim 1 in which the 
percentage of non-bridging oxygens is less than 61.4%. 

The use of either or both P 2 O s and B 2 0 3 as a component to improve the 
refractoriness of inorganic fibres as claimed in claim 1 in which the fibres 
fall within the compositional range:- 



Si0 2 


52 - <58wt% [52 - <58+0.5x(MgO-10)wt% 




if MgO > 10wt%] 


CaO 


22 - 40wt% 


MgO 


0- 17.5wt% 


MgO + CaO 


< 42wt% 


p 2 o 5 


0.5- 10wt% 


B 2 0 3 


0 - 2wt% 



The use of either or both P 2 0 5 and B 2 0 3 as a component to improve the 
refractoriness of inorganic fibres in which the fibres fall within the 
compositional range :- 



Si0 2 44.34 - 62.48 

CaO ' 20.36 - 39.4wt% 

MgO 0.62-21.16wt% 
P 2 O s 0-12.01wt% 
B 2 0 3 0 - 3.54wt% 



and in which 

SiCh + P2O5 - (58 + (if MgO > 1 0, 0.5 x (MgO - 1 0) else 0)) > - 2.4 wt% 

Saline soluble inorganic fibres having a shrinkage of less than 3.5% when 
exposed to 1000°C for 24 hours and having a shrinkage of less than 3.5% 
when exposed to 800°C for 24 hours, in which:- 
SiOz + P2O5 - (58 + (if MgO > 1 0, 0.5 x (MgO - 1 0) else 0)) > - 2.4wt% 
and comprising:- 



Si0 2 52 - <58wt% [52 - <58+0.5 '(MgO-10)wt% if 

MgO > 10wt%] 

CaO 22 - 40wt% 

MgO 0-17.5wt% 

MgO + CaO < 42wt% 

P 2 0 5 0.5 - 10wt% 

B 2 0 3 0 - 2wt% 



and in which the percentage of non-bridging oxygens calculated on the 
basis of the amounts of the above named components is less than 61.4%. 

Saline soluble inorganic fibres having a shrinkage of less than 3.5% when 
exposed to 1000°C for 24 hours and having a shrinkage of less than 3.5% 
when exposed to 800°C for 24 hours, in which:- 
SiOz+ P 2 Os-(58 + (if MgO > 10, 0.5 x (MgO - 10) else 0)) > -2.4wt% 



and comprising:- 

Si0 2 44.34 - 62.48 

CaO 20.36 - 39.4wt% 

MgO 0.62-21.16wt% 
and also comprising either or both of:- 

P 2 0 5 0-12.01wt% 

B 2 0 3 0 - 3.54wt% 



AMENDED SHEET 



Saline soluble inorganic fibres having a shrinkage of less than 3.5% when 
exposed to 1000°C for 24 hours and having a shrinkage of less than 3.5% 
when exposed to 800°C for 24 hours, in which:- 

S1O2 + P2O5 - (58 + (if MgO > 10, 0.5 x (MgO - 10) else 0)) > - 2.4wt% 
and comprising:- 



Si0 2 


52.4 - 57.85wt% 


CaO 


22.2 - 39.4wt% 


MgO 


1.96- 17.4wt% 


p 2 o 5 


0.82 - 7.8wt% 


B 2 0 3 


0- 1.95wt% 


A1 2 0 3 


<lwt% 



AMEHDED SHEET 
IPEA/EP 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 
(Includes Reference to PCT International Applications) 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled: 



the specification of which (check only one item below): 
is attached hereto 

n 

was filed as United States application 
Serial No. 



and was amended 



was filed as PCT international application 
Number PCT/GB97/01667 

on 20 th June 1997, 

and was amended under PCT Article 19 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including 
the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, §1.56(a). 

I hereby claim foreign priority benefits under Title 35, United State code, §119 of any foreign application(s) for 
patent or inventor's certificate or of any PCT international application(s) designating at least one country other 
than the United States of America listed below and have also identified below any foreign application(s) for 
patent or inventor's certificate or any PCT international application(s) designating at least one country other 
than the United States of America filed by me on the same subject matter having a filing date before that of the 
application^) of which priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION^) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 119: 



COUNTRY 
(of PCT indicate "PCT") 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 35 USC 119 


United Kingdom 


9613023.2 


21 June 1996 


E] YES □ NO 








□ YES □ NO 








□ YES □ NO 








□ YES □ NO 








□ YES □ NO 
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY (CONTINUED) 

(Includes Reference to PCT International Applications) 


I hereby claim the benefit under Title 35, United States Code, §120 of any United States applications) or PCT international application s) 
designating the United States of America that is/are listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in that/those prior application(s) in the manner provided by the first paragraph of Title 35, United States Code, §112, 1 
acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56(a) which occurred 
between the filing date of the prior application(s) and the national or PCT international filing date of this application: 


PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT 
UNDER 35 U.S.C. 120: 


U.S. APPLICATIONS 


STATUS (Check One) 


U.S. APPLICATION NUMBER 


U.S. FILING DATE 


PATENTED 


PENDING 


ABANDONED 












PCT APPLICATIONS DESIGNATING THE U.S. 








PCT 
APPLICATION 
NO 


PCT FILING DATE 


U.S. SERIAL NUMBERS ASSIGNED 
(if any) 




















POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark Office connected therewith. (List name and registration number) 
Charles Y. Lackey 22J07; John M. Harrington MgSZj J objl S. Pratt29J2& James L. Ewing, IV 3ft£3Q; Roy D. Meredith 3JL777j 
Charles W. Calkins 31,814; Michael D. Bednarekjl^; Dale Curtis Hogue, Sr. 32JJ2.3, ; George T. Marcou 33,014; Sherry M. 
Knowles 23J152; DeanWTRussell 33_^52U_Richard A. Clegg 33JS&; Andrew Knowles_3jL525; Richard T. Peterson 35j320; Charles 
T. Simmons 35359; Bruce D. Gray 35^)9; Theodore R. Harper 3JJ90; Geoff L. Sutcliffe George C. Beck 38,072; 
Nagendra Setty 38,300; Nancy Talavera WoodJS.334; Mike S. Ryu 38,604; Mitchell G. StockweU 39,389; Michael F. Labbee 
39,738; Mitchell G. Weatherlv P4_Q,864 


Send Correspondence to: John S. Pratt ^Esa. 

Kilnatrick Stockton LLP 

U jlft-Pcaclitrec-Stf cet. S uite 2800 

Atlanta. GA3.03.09-453Q 


Direct Telephone Calls to: c^me 




FULL NAME 
OF INVENTOR 


FAMILY NAME 

.TUBE 


FIRST GIVEN NAME 

GARY 


SECOND GIVEN NAME 

ANTHONY 


RESIDENCE & 
CITIZENSHIP 


CITY /; , q 

Kidderminster fefP^ 


STATE OR FOREIGN COUNTRY 

Great Britain 


COUNTRY OF CITIZENSHIP 

Great Britain 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 

62 Dunlin Drive 


CITY 

Kidderminster, Worcestershire 


STATE & ZIP CODE/COUNTRY 

DY10 4TA, Great Britain 




FULL NAME 
OF INVENTOR 


FAMILY NAME 

EATON 


FIRST GIVEN NAME 

PAUL 


SECOND GIVEN NAME 

NIGEL 


RESIDENCE & 
CITIZENSHIP 


CITY ^2/^3 


STATE OR FOREIGN COUNTRY 

Great Britain 


COUNTRY OF CITIZENSHIP 

Great Britain 


POST OFFICE 


POST OFFICE ADDRESS 

5 Lisle Avenue, Foley Park 


Kidderminster, Worcestershire 


STATE & ZIP CODE/COUNTRY 

DY11 7DE, Great Britain 




OF INVENTOR 


CANTY. 


PHTLTP 


SECONDGIVENNAME 


RESIDENCE & 
CITIZENSHIP 


Kidderminster §rt> 3 


STATE OR FOREIGN COUNTRY 

Great Britain 


COUNTRY OF CITIZENSHIP 

Great Britain 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 

29 Rectory Lane, Rock 


CITY 

Kidderminster, Worcestershire 


STATE & ZIP CODE/COUNTRY 

DY14 9RU, Great Britain 


i 


FULL NAME 
OF INVENTOR 


FAMILY NAME ff 0 r r r<.<rU 3 .aJuO 

J&ASSEJLL (jmhtLOWE) 


FIRST GIVEN NAME 

ALISON 


SECOND GIVEN NAME 

JANE 


RESIDENCE & 

crrizENsmp 


Kidderminster G'jP-J 


STATE OR FOREIGN COUNTRY 

Great Britain 


COUNTRY OF CITIZENSHIP 

Great Britain 


POST OFFICE 
ADDRESS 


POST UmCt ADDRESS 

11 Mayfield Close, Ferndale Estate 


CITY 

Kidderminster, Worcestershire 


STATE & ZIP CODE/COUNTRY 

DY11 5NG, Great Britain 


I? 

be 
pu 
m 


ereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
lieved to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
inishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that such willful false statement 
av jeopardize the validity of the application or any patent issuing thereon. 


SIGNATURE OF INVENTOR 201 

ft ^ftJLS? 


SIGNATURE OF INVENTOR 202 
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DATC is /a <?3 . 
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